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rious complications. The effectiveness in local tumor destruction makes 
cryosurgery a promising option for the treatment of local tumors in 
patients with impaired pulmonary function, poor general performances, 
or those who refuse to take surgery
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Introduction: Malignant pleural effusion is a very common clinical 
manifestation of different neoplasms. Correct diagnosis in patients 
with malignant pleural effusion sometimes is difﬁcult. Treatment of 
patients with primary (mesothelioma) and metastatic pleural spread is 
mostly palliative. The study was aimed to deﬁne diagnostic value of 
ﬂuorescence thoracoscopy and photodynamic therapy in patients with 
malignant pleural effusions.
Materials and Methods: 41 patients with malignant pleural effusion 
were treated in our clinic using photodynamic therapy. Mesothelioma 
was diagnosed in 10, pleural metastases of different malignant tumors 
in 31 patients. Thoracoscopy was performed to 21 patients, thoracoto-
my - to 10 patients. Multifocal pleural biopsy was performed to conﬁrm 
diagnoses histologicaly. Eight patients underwent thoracoscopic ﬂuo-
rescence diagnostic with 5-aminolaevulinic acid (5-ALA “Alasens”). 
In cases of diffuse malignant mesothelioma parietal pleuroectomy was 
routinely performed. Photodynamic therapy was done after debulk-
ing surgery and then continued after operation through diffusers (3-5) 
inserted into thoracic cavity. “Photosense” (0,3-0,5 mg/kg in 100 ml of 
isotonic natrium chloride solution) was used for photodynamic therapy 
intrapleuraly or intravenously. Five courses of prolonged photodynamic 
therapy were performed to each patient postoperatively. 
Results: Pleural spread was conﬁrmed by histologic examination in all 
patients. Additional pleural lesions, not visible by white light thoracos-
copy, were found in 4 (50,0%) patients during ﬂuorescence thoracos-
copy and conﬁrmed histologicaly in all cases. Photodynamic therapy 
considered to be effective: effusion accumulation decreased and then 
stopped in 39 (95,1%) of patients; pain relief - in 32 (78,1%). Two 
patients needed repeated chest tube drainage and courses of photody-
namic therapy with positive results. Median follow-up was 14,3 months 
varies from 3 to 45 months. No recurrence of pleural effusion was 
detected during follow-up period.
Conclusion: Videothoracoscopy is an effective diagnostic method 
in deﬁnition of pleural effusion etiology; ﬂuorescence thoracoscopy 
increases diagnostic abilities of standard thoracoscopy; photody-
namic therapy of malignant pleural effusions permits to achieve good 
short-term results and improve quality of life in that complex group of 
patients.
P3-056 NT: Surgery: RFA Etc. Posters, Wed, Sept 5 – Thur, Sept 6 
A novel strategy for the treatment of metastatic pulmonary tumors: 
Radiofrequency Ablation (RFA) in conjunction with surgery
Sano, Yoshifumi1 Kanazawa, Susumu2 Mimura, Hidefumi2 Gobara, 
Hideo2 Hiraki, Takao2 Yamane, Masaomi1 Toyooka, Shinichi1 Oto, 
Takahiro1 Aoe, Motoi1 Date, Hiroshi1 
1 Department of Cancer and Thoracic Surgery, Okayama University 
Graduate School of Medicine, Dentistry and Pharmaceutical Sciences, 
Okayama, Japan 2 Department of Radiology, Okayama University 
Graduate School of Medicine, Dentistry and Pharmaceutical Sciences, 
Okayama, Japan 
Introduction: Premeditated combination therapy with both surgical 
resection and radiofrequency ablation (RFA) has not been previously 
reported. We report our experience with combined CT-guided RFA and 
surgical resection in three patients with metastatic pulmonary tumors.
Patients and Methods: Percutaneous RFA was performed in patients 
with intrathoracic malignancies between June 2001 and April 2006 in 
Okayama University Hospital. A total of 229 patients underwent 389 
RFA sessions applied for 637 lesions. Of the 229 patients considered, 
188 patients who received RFA had metastatic pulmonary lesions, 
while 41 patients had primary lung carcinomas. There were 88 patients 
(38.4%) who had experiences of thoracic surgery before RFA. In this 
series, we experienced three cases which underwent combined therapy 
with surgical resection and RFA. Two cases of them had metastatic 
lesions on both sides of lungs, we performed surgical resection for one 
side and RFA for contralateral side due to avoid high-invasiveness by 
bilateral thoracotomy. We also experienced a case which underwent 
surgical resection on the part of a string of tumors and RFA on the part 
of solitary tumors to avoid high-invasiveness by right pneumonectomy. 
Results: No pneumothoraces were seen for two patients after RFA, 
whereas the third patient was suffered from triﬂing pneumothorax 
needless to add any treatments. No other complications or side effects 
such as pleural effusion, pleurisy, relevant bleeding, high fever, or 
severe pain require medication occurred during and after RFA for all 
three patients. There were also no complications or side effects after 
surgery, and all patients could go back to their daily lives almost as 
same as theirs before these combined therapy.
The ﬁrst patient remained asymptomatic on clinical examination about 
9 months after the ﬁrst RFA, however, contrast-enhanced CT scans 
revealed a right hilar lymph nodal swelling and re-growth with partial 
enhancement of the ablated tumor, a repeated RFA was performed 
in this same region. After the re-RFA, he has been receiving chemo-
therapy (CDDP + S-1), and he is alive with right hilar lymph nodes and 
pulmonary metastases about three and a half years after the combina-
tion therapy without any evidence of viability of ablated tumor.
In the second patient, follow-up CT scans obtained three months after 
RFA showed novel three metastatic tumors on both sides of the lungs 
without any signs of tumor progression. Therefore he underwent 
repeated RFA for these three tumors. CT scans obtained ﬁve months 
after the second RFA revealed some pleural dissemination in the right 
pleural cavity. He underwent embolization of the inferior phrenic arter-
ies, and he is alive with tumors (disseminations) about a year and eight 
months after the combination therapy. 
The third patient is alive and well without any signs of recurrence or 
metastases about nine months after the combination therapy.
Conclusions: By understanding the advantage and disadvantage of 
RFA and surgical resection, the combination therapy with these modali-
Copyright © 2007 by the International Association for the Study of Lung Cancer S631
Journal of Thoracic Oncology • Volume 2, Number 8, Supplement 4, August 2007  12th World Conference on Lung Cancer
ties can become useful option for selected patients with metastatic 
pulmonary tumors with keeping radicality and low-invasiveness. 
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Background: Recent progress of computerized tomography (CT) 
offered a new alternative to detect micro-lesions in the respiratory 
system. Furthermore, the state-of-the-art positron emission tomogra-
phy offered a new opportunity to ﬁnd out the lung tumor in the very 
early stage. However, such ﬁne lesions are often too small to be found 
out under the video scope, and too soft to be distinguished with the 
surgeons’ ﬁnger touch. To solve this problem, we have developed a 
magnetic navigation system that could identify the location of a micro-
magnetic marker, which was embedded near or at the tumor site before 
surgery.
Methods: The magnetic navigation system we developed mainly 
consists of a powerful micro-magnetic transmitter made of very 
strong magnet, three micro-ﬂuxgate magnetic sensor probes forming a 
triangular prism, a 16-Bit A/D converter, a data analyzer, a down-scan 
converter, and an image monitor (see Fig. 1). The virtual image of the 
transmitter is then generated and superimposed on the endoscopic im-
age monitor through the down-scan converter in real-time. 
Image overlay: In order to make an accurate superposition of a magnet 
on the display, we used the direct projection matrix method using vir-
tual sample points inside the patient’s body. In this system, we can use 
any type of endoscopes with, either direct or oblique-viewing.
Protocol for clinical application: The patient received the right thora-
cotomy and a magnet was placed on the lung with transbronchial mark-
ing under CT guidance, and the set of the magnetic navigation system 
was settled down on the thoracic cavity. After the image injection 
calibration, the real location of the lesion including the small magnet at 
the vicinity of the tumor could be superimposed on the video monitor 
display 
Results: We could do the thoracoscopic surgery of the lung partial 
resection with our magnetic navigation system.
(1) Our magnetic navigation system could identify the real location 
of the lesion of the small magnet on the video monitor display and 
superimpose the real movement of the target on the display.
(2) We could take the magnetic marking lesion away under the guidance 
of our magnetic navigation system with the oblique-view scope.
Conclusions: Our magnetic navigation system may be very useful 
when the tumor lesions are too small to be found out where it is under 
the video-assisted thoracoscopy, and too soft to be distinguished with 
the surgeons’ ﬁnger touch. 
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Background: Partial lung resection is one of the most important and 
standard procedure for benign lung lesions and some malignant tumors. 
Several endoscopic staplers are required for partial lung resection in 
video-assisted thoracic surgery (VATS). When the lung is resected us-
ing the staplers that hold it, the lung parenchyma is often squeezed to 
the distal side of the stapler. Thus, another stapler has to be required for 
complete resection. Now, we have developed a new device for VATS. 
Method: A new device named “double-hook retractor (DHR)” com-
prises a sterilized disposable endotracheal ﬂexible stylet. (ﬁg.1) This 
device can be easily reshaped as the cutting line of the lung that is to 
be resected. When we performed partial lung resection by staplers, the 
staplers are ﬁred as usual so far as the lung that is to be resected leaves 
the width of lung tissue which another stapler will ﬁnish to resect. DHR 
is used for pushing the lung parenchyma to the proximal side of the 
stapler to prevent it from being squeezed away by the stapler when the 
lung is about to be resected by the last stapler. (ﬁg.2) 
Results: 5 patients underwent VATS partial resection with DHR (2 for 
indeterminate pulmonary nodule, 3 for metastatic lung tumor). The use 
of DHR succeeded in retracting the lung parenchyma by 8-10 mm to 
the proximal side of the stapler and reducing the number of staplers to 
